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1. INTRODUCTION

Remote scasing observations of the surface, obtained from
airer aft or satellite-borac instruments at visible (VIS) and
mfrared (IR) wavelengths, have been proposed as the basis
for providing regional estimates of heat and moisture transfer
from the ground to the overlying at mosphere. There arc a
number of compli cating factorsin the way of obtaining
accurate estimates of sensible (1 1) and lateat (1.1) heat fluxes
by remote sensing techniques not the least of which is the
mismatch in temporal and spatial scales between remote
sensing and ground based measurements. Most can-cat
remote sensing algorithms combine measurements of a
radiative sensor (€.9., IR radiometer) with ancillary ground
based measureiments (¢.g , anemometer mounted at aheight
of 2-3 m above the ground). Then, not only do the
characteristics of the instruments come into play - the ficld
of view of the IR radiometer and its viewing angle versus the
ancimometer whose measurement is made at asingle point
downwind from a source arca, or footprint - but aso the
process of combining remote sensing and in Situ
measurements is called into question

Remote sensing measurements are spatially extensive and
temporally limited while in Situ measurements are just the
opposite. There are vet-y tew studics that address the
fundamental problems of combining necar instantancous
remote sensing imagery with ground observations col lect ed
at alimited number of locations and averaged over intervals
on the order of one-half to oat-third of an boa-. In this
study, we atlempt to use the resources of the Semi-Aricl 1.and
Surface Atmosphere (SAT.SA) experiment of August1997 to
investigate some of these problems.

2.DATA COL1}(C' 110N

The expet imental details of the SAL.SA 1997 expetiment
are given in other papers iu this specia edition ‘1 ‘he data wc
used in our analysis was a combination of aircraft and ground
based observations taken on the morning of August 15 from
about 1000 to 1200 1,7,

During this time, the sky conditions were mostly clear
with some cumulus clouds forming over nearby mountain
ridges during the latter part of the data collection period The
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1x)]:. Cessna Citation flew six flight lines, along and across
the San Pedro River Basin, over Walnut Gulch, paiallel to
the UIS-Mexico border, and near the 1 /lgin Rescarch Ranch
cither at low (6.6 K1) or high (19.8 Kit) altitudes which
yielded ground pixels of 5 or 15-m sire. Two instruments
were mounted in the aircraft: the Therma Infrared
Multispectral Scanner (1'IMS) which has six channelsin the
thermal IR from 8.2 to 12.2 jun, and has an IFOV of 2.5
mrad, and the Thematic Mapper Simulator ('I'MS) which has
seven channels from ().42 to 0.90 jun and five other channels
from 0.91t0 2.35 nun and 8.5to 12.5 pm

Atscveral locations on the ground at | .ewis Springs and
Walnut Gulch, there were anumber of flux and
meteorological measuring instruments including Bowen ratio
systems, sonic ancmocters, fine wire fast response
thermocouples, and UV fast response hygrometers.

Data collected on the ground were sampled at 5-10 1z and
averaged over 30 minute intervals.

3. ANALYSIS OF T AND LE OVER SEL FHCTED AREAS
OF THE SAN PEDRO RIVER BASIN

We calculated Hand LE from resistance formulations
with par ticular attention to the eflects that terrain (elevation
and slope), vegetative cover, surface variation in emissivity
and kinetic temperature have on the difterence in radiometric
(1) and air (Vair) temperature. Results were compared with
eddy correlation measurements made at specific locations.
The caleulation of 1 - Tai i made difficult by the fact that
T1aa IS @near instantancous measurcnent while I, is a halt’
hout average “1 hc source areas of Tr.qand 1 fire made
consistent through Taylors “frozen flux™ theorem

Weused the digital cartographic database from the EROS
1)ata Center to character ize theterrain, atemperature
emissivity separation (1'ES) algorithun to produce separate
data bascs of spatial variations of surface emissivity arid
kinetic temperature from the TIMS data, and various
algorithms to calculate vegetationindices [rem the TMS
data
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